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THE EFECT OF CERTAIN PHYSICAL FACTORS ON TIE
CAUSATIVE AGENTS OF SOYBEAN SEED RACTERIOSES

"4 [Following is the translation of an article by
14. V. Krasnova in the Ukrainian-language periodical
L Mikro-biolo'hichhy" Zhurnal (Microbiology Journal),

Vol 25, No 5, 1963, pages 50-52]

The soybean, as a plant with a high content of proteins in its
seed and green matter, is rapidly becoming very important; but its
harvests are still comparatively low, one of the reasons for this being
that the above-ground organs of the soybean (cotyledons, leaves, stems,
beans, seeds) are greatly affected by bacterioses.

These bacterioses are ve•y widespread, and the damage from them
is high, and it is therefore very important to study the biology of
these inciting agents and to develop means of combating them. Among the
other ways of ridding the soybean of bacterioses physical methods of
treating the planting seed are of definite interest. These methods have
been under recent study and have still found no noticeable application.

Physical methods of ridding soybean seed of bacteriosis inciters
are to the point because these bacteria get into the seed where it is
Impossible to destroy them completely by chemical agents.

Of the physical agents for treating soybean seed ultrahigh
frequencies, electric current, and ultrasound have been applied. E)peri-
ments were conducted on plantings of soybean variety 9186 belonging to
the Department of Seed Culture of the All-Union Scientific Research
Institute of Oil and Volatile Oil Crops (Krasnodar).

b rradiation of Seed with Ultrahigh Frequencies. Seed affected by
bacteriosis inciters 7as ir-radi 1-d on a 30 Me LE-3B oscillator at
3000O v.



At the tested UHF irradiation exposures and post-irradiation seed
temperature the germinating rower of the seed 'vas riot a. a rulc decreased.

Ultrahigh frequency irradiation had a specific eýffect on the
bacteriosis inciters. Thus, the activity of the inciti;.g agent of
cotyledon bacteriosis was stimulated thereby, and in this connection
the injury to the soybean by this form of bacteriosis ithcreased. On
the contrary the effect of irradiation on fine angular leaf spot was
drastically depressing, and the result was a decrease in the appearance
of the external signs of this leaf bacteriosis. It is probable that
with further experimentation it will be possible to discover conditions
which ,rill be of practical importance.

Table 1. Bacteriosis Affection of Plants Groun from UfF-
Irradiated Seeds of the Soybean

3) . x:.1iCrb xsop)i

BalHHAWYCXO!K•iCTb AA 'pi6li01a
i 6aKTepio3oM.v RyTaCTO.a

, ~cim'Rmo.neg n.R1',CII• •T~i-
CTIO A1HCTR

Q) OnpoN61nJOBarnu npoTsrom 80 cex.; cTpy.% mepecil
0.02; aHo:tHI--O,8; reunepa-ypa 41. .... ' 23.S 67,5 2,5

7) Tc :g, aoe f:TpyM .tepeci 0,025; auo~mmis - 0,75; 3
Te~mnepaTypa 51. .... ............. 13,5 73.5 0,0

S) Te m, ane ctpym xepew.i 0.05: aHO•,md! 0,7; ;eoi-l
ueparypa 61 .. . ......... .. 1,4 100.0 0.0

f) CinpoMIflosamu:u npourom 180 cex., crpyM Xepe-
zi-0.06; aHouHfi--0.37: ie.miepaTypa 32 . 26,2 76,1 4.5

10) Te w, aze capyp. mepewi - 0.02; aol10oj:1ft - 0,78;
Tcmnepa~ypa 81* . ..... ......... 2.4 75.0 0.0

it) Onpos:im-nauHn npOmrom: 20 7eK.; cpv.m mepexci
"- 0,Z._; anola.d.i-0.6; Tem,. Ia~ypa 60V .... 16.1 85a2 ,.7

/1) Hacilils te onpomilu anfl (OHpOJIIrpo ) . . . . . 23.4 6(! 35.1

13) l•oboSa CXowKicTb Hachiim npn oANopi'WoHsy 36epiramni 3HaXO,10HTCc as Me.aX 70%.

Legen (1) Experimental modification; (2) Seed germinating
power; (3) Percentage of diseased plants; (4) Cotyledon
bacteriosis; (5) Fine angular leaf spot; (6) Irradiated
for 80 sec, grid current 0.02, anode current 0.8,
temperature 410; (7) Same, but grid current 0.025, anode
current 0.75, temperature 510; (8) Same, but grid current

0.03, anode current 0.7, temperature 610; (9) Irradiated
for 180 sec, grid current 0.06, anode current 0.37,
temperature 320; (10) Same, but grid current 0.02, anode
current 0.78, temperature 810; (11) Irradiated for 210

sec, grid current 0.32, anode current 0.6, temperature
6o0 ; (12) Seed not irradiated (control); (13)*Field ger-
minating porer of seed kept a year is within 70%.
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Electric Current Treatment of Seed. Soybean seed vas treated

w,•ith a high-tension electric current in the 1al-Union Sc•!•entlific Research
Institute of ArT-icvdtiLral Electrification.

It ,zas ascertained that the higher the voltage of the e!.ctric
current and the longer the exposure of the seed to treatment, the more
effectively it was disinfected from the bacteriosis inciter (Table 2).
There was no decrease in seed germinating power in all the experimental
modifications as compared to the control.

Table 2. Cotyledon Bacteriosis Affection of Soybean Plants

Grown from Seed Treatd with Electric Current

I•) !3)
1K1J/bgiCTb Hec -

') BapiaHTH Aoc-AiAy 10opix xapb ypa-

E, Haclhma ine o6pc6,,isios (soH'po0b) .2.1 5.9
7 Hacdim o6po6.mai eACKTpIu'IIHM CTpyoM 2 xmiz: e'cuo- I

3M111R 30 cex .. j.... ........ .... . 12.8 3.4
6) Te c, aae eucno3zixa 120 ce.. 10.............. 10,3 2.6
7) Hacmin o6po6.•aII eAenpnJHHM cipyxou 4 xsm/z; eicfo-

3IuiN 30 ceK. ..................... . 8.6 2.0

legend: (1) Experimental modification; (2) Number of
diseased plants; (3) Percentage of affection;
(4) Untreated seed (control); (5) Seed treated
for 30 sec with electric current of 2 kw-hr;
(6) Same, but for 120 see; (7) Seed treated for
30 sec vith electric current of 4 kw-hr.

Ultrasound Treatment of Seed. Soybean seed ias subjected to the
action of ultrasound in an UZG-1. 5 ultrasound apparatus at 21.3 M4.

It turned out that plants grown from this seed were considerably
less affected by all forms of bacteriosis than were the controls. It was
moreover demonstrated that the longer the ultrasound a' '.e on the seed,
the less the plants that grew therefrom were affected ibf Iacterioses.
Ultrasound treatment of the seed wms not observed to lower its germinating
power.
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Table 3. Bacteriosis Affection of Soybean Plants Groim
from Ultrasound-Treated Seed.

;Z) KMII.dCic YpaKeaIIHX POC-11111 a
3) S7 5

I) BaplaNT11 10oC.i.iy ipo 1 41 ?V aCT01 I auo-6y-o a KT CP iO 30 M f.5I K V HCT j o lo
I olo .111C1 CTIO

6) HacuHHS te o6po.06A19-i (!OZiTpo0b) . 30.8 73,2 80,2
V)TeC ,. aze HaciHdm amho-iyauam y isoa Ha npo- j &

'rsW 15 it. ............... 27.6 73.8 89,7
F)H 3iaIHac IR 06po6 -111 yb-Tpa3ByXo4, eXcnoQ3H*WiF

5 x.... ........ .......... 21.7 63,5 66.7
IF) Te w. aaie nponrom 10 x1.. 2...........21.5 45.5 68.5
/1)Te w. aze npotrom 15 xa ..... ......... 16.5 1 40.4 60,3

Legen (1) Ecperimental modification; (2) Percentage of
affected plants; (3) Cotyledon bacteriosis;
(4) Anwguar leaf spot; (5) Rusty-brown spot;
(6) Untreated seed (control); (7) Same, but
seed soaked in vater for 15 min; (8) Seed exposed
to ultrasound for 5 min; (9) Seed exposed to
ultrasound for 10 min; (10) Seed exposed to
ultrasound for 15 min.

Therefore treatment of soybean seed vith UHF,, electric current,
and ultrasound helps to disinfect it.

In same experimental modifications a positive effect of these
physical agents on soybean seed gerninating power is observed along
with their disinfecting action.

Study of the possible use of physical agents for fighting plant

bacteriosis inciters must be continued and broadened.

All-Union Institute of Oil and Volatile Oil Crops (Krasnodar)
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